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 The regional election in Lampung province has finished. The events left the 
amount of ex-campaign props such as banner to become waste. The final 
landfills and the waste reuse system are still an unsolved issue in Lampung 
province. A study of materials composition is required to find potential 
reuse of the waste. One of the traditional products in Lampung province is 
conventional bricks. Previous studies show that mixing local clay with 
additional materials such as Rice Husk Ash (RHA) could improve its 
characteristics, especially water absorption potentiality. This study reported 
the prototype of bricks with banners waste mix produced employing a 
conventional method. The method obtains the best admixture composition is 
0.002 kilograms banner waste/volume 0.125 liters or 0.02% total weight of 
clay-dough. The morphology of the prototype shows a similar texture with a 
non-waste mixture of traditional brick. It is burnt-clay red-bricks, which is 
used as a control in this study. The prototype bricks show smooth texture 
and nearly flat on all sides. The addition waste composition ratio of more 
than 0.002 kilograms indicated cracking texture that affects the market tend 
to buy bricks, which has good appearance and texture. This study also 
reported that the mixture's effect is decreasing compressive strength, almost 
20% from the control sample.  
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Environment-friendly building materials 
receive significant attention from scientists 
and engineers (Ahmed et al., 2018; Al-Fakih 
et al., 2019; Rajkumar et al., 2016). 
Motivation in the use of environmentally 
friendly building materials is based on 
environmental regulations, impacts on the 
environment and human health, the goal of 
global decarbonization, and the use of 
recycled materials (Babu & Krishnaiah, 
2018; Murmu & Patel, 2018). 
The bricks were made from burnt clay 
has been known as one of the oldest and 
most ecological building materials as it is 
created of natural raw materials (Dang et al., 
2018; Hadi & Abdelhadi, 2018; Soultana et 
al., 2019). Several studies have shown that 
mechanical properties as a compression test 
of red bricks can be mixed with other waste 
materials to obtain higher or lower 
compressive strength (Kizinievi et al., 2018; 
Murmu & Patel, 2018; Velasco et al., 2014) 
Printed media made of vinyl-banner is 
favorably used in Indonesia. Consequently, 
vinyl-banners based materials are massively 
found unused straight after the regional 
election period. Other than vinyl-banner 
materials, several studies    (Silva & Perera, 
2018; Velasco et al., 2014) have been 
conducted to investigate the possibilities of 
recycling waste materials into a new product 
as a sustainable building material. 
 Rice Husk Ash (RHA) addition in burnt 
clay bricks' manufacturing process has been 
studied at least by Rahman and Silva 
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(Rahman, 2014; Silva & Perera, 2018). The 
RHA addition shows potential since it 
improves mechanical properties while 
lowering the water absorption case 
(Rahman, 2014). In recent studies (Kizinievi 
et al., 2018), brick dough in a conventional 
technique is developed with other waste 
materials to promote waste products' life-
cycle. This study compared various waste 
into the bricks as new eco-building material 
(Ahmed et al., 2018). 
In the research context of waste 
recycling, the present study focuses on using 
printed media vinyl-banner waste in clay 
brick compounds for civil construction as a 
house structure. However, the physical test 
taking place is limited to only visual 
appearance, product dimension, and the 
compression test. Although the bricks 
industry is highly promising for green 
building structure (Abbas et al., 2017; Babu 
& Krishnaiah, 2018; Balaji et al., 2018), 
little information is known about the study 
reuse of printed media vinyl-banner waste in 
based clay materials. Recycling such waste 
by incorporating them into building 
materials is a practical solution to the 
pollution problem (Kadir & Sarani, 2012; 
Zhang, 2013). 
 This study's main objective is to 
investigate and reported the study effects of 
printed media vinyl-banner waste as 
additives materials on the physical 
properties of conventional bricks products in 
Yosomulyo district Lampung Province.  
 
Materials brick 
Brick is made from clay. Clay’s 
properties are soft, loose, earthy material 
containing particles with a grain size of 
fewer than 4 micrometers (μm) (Ahmad et 
al., 2017). Generally, It forms as a result of 
the weathering and erosion of rocks 
containing the mineral group feldspar over 
extended periods (Joglekar et al., 2017; Rani 
et al., 2016).  A brick dough can be molded 
to become clay brick. Clay soil also easily 
can be found in the farming area (Kizinievi 
et al., 2018; Muntohar, 2011). It has unique 
characteristics such as plastically soft and 
weak in the wet condition, hardened on the 
dry state, and condensed solid after burnt in 
high temperature (Dhandhukia et al., 2013). 
 
Design and standard 
 Standardization is needed in the building 
materials industry to ensure the quality of its 
products (Letelier et al., 2018; Seco et al., 
2018). Essential aspects that must be present 
in bricks such as morphology, dimensions, 
and compressive strength are generally 
required to be realized. According to SNI 
(Standard Nasional Indonesia) 15-2094-
2000, SII-0021-78 issued by National 
Standard Institution on brick standard, it is 
recommended to follow the national 
guideline, see  
Table 1 as follows. 
 
Table 1. Brick dimension based on Indonesian 




Breadth Width Length 
M – 5a 6.5 9 19 
M – 5b 6.5 14 19 
M – 6 5.5 11 23 
 
Size deviations that are regulated 
according to SNI (Standard Nasional 







Figure 1. Clay brick prototype dimension 
 
The compressive strength of the 
prototype has been tested in this study. The 
national standard of compressive strength 
class also addresses the properties shown in 
table 3.  
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Table 2. Allowed brick dimension deviation SNI 15-
2094-2000, SII-0021-78 
Class 
Maximum Deviation (cm) 
M – 5a & M – 5b M – 6 
B W L B W L 
25 0.2 0.3 0.5 0.2 0.3 0.5 
50 0.2 0.3 0.5 0.2 0.3 0.5 
100 0.2 0.3 0.4 0.2 0.3 0.4 
150 0.2 0.2 0.4 0.2 0.2 0.4 
200 0.2 0.2 0.4 0.2 0.2 0.4 
250 0.2 0.2 0.4 0.2 0.2 0.4 
B = Breadth, W = Width, L = Length 
 
Even though BSN (Badan Standard 
Nasional) or National Standard Institution in 
Indonesia has established burnt clay brick a 
standard as mentioned above. This study 
design employs local best practices in the 
Yosomulyo district. Each brick workshop 
has custom and tradition inherited 
generation by generation. The prototype 
brick dimension bit different from the 
traditional standard.  
 
Table 3. National Standard of Compressive Strength 
Class Regular Burnt Clay-Bricks SNI 15-
2094-2000, SII-0021-78 






 Kg/cm2  N/mm2 % 
25 25 2.5 25 
50 50 5 22 
100 100 10 22 
150 150 150 15 
200 200 20 15 
250 250 25 15 
 
 The mold container of clay dough and the 
conventional process could be seen in 
Figure 2. This traditional machine needs a 
minimum of 10 kilograms of clay supply to 
fulfill its container for normally running. It 
can produce as many as eight pieces of wet 
bricks in one cycle. 
 Figure 1 shows the prototype dimension 
is closed to the M – 5a module in  






   
 
 




This study's prototype employs a 
composition of 10 kilograms of local raw-
clay, 0.002 and 0.004 kilograms of vinyl-
banner waste/volume 0.125 liters, amount 2 
liters of water, and 0.01 kilograms of RHA. 
The conventional molding machine, plastic 
bag, and scissors are the main pieces of 
equipment for mixing the clay dough. The 
prototype bricks are divided into two groups 
of treatment, with or without vinyl-banner 
waste as an additive material. There are two 
kinds of vinyl-banner waste addition: 0.002 
kilograms (in estimation 0.02% per total of 
dough weight) and 0.004 kilograms/0.04%. 
Ten kilograms of clay soil is prepared 
with 2 liters of water and 0.01 kilograms of 
RHA. The specific composition with 0.002 
kilograms (or 0.02% per total of clay mass 
dough) vinyl-banner waste composition was 
added. Each composition was thoroughly 
mixed, then labeled and bagged with a huge 
plastic. All bags are left out for three to four 
days to achieve wet uniformity. 
All shaped prototype clay bricks are sun-
dried for about a week (see figure 3.) and 
then burnt in a kiln (together with All 
regular others brick product) using rice husk 
for three to five days. 
 The technique employs slow-burning (3 
- 5 days) with 80 - 200o C of estimate 
average temperature to ensure heat 
uniformity in the pile, see Figure 3. It is 
analogous to heat distribution in a room 
with a convection pipe reported by 
Abdurrahman (Abdurrahman et al., 2019). 
Sun-dried clay bricks are stacked, and some 
sections will remain deliberately unfilled. 
The gaps between them are supplied with a 
lot of rice husk. Every day a worker will 
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check the kiln and put on more rice husk if 















Figure 4. End-phase of the burning process with rice 
husk in a workshop. 
 
Compression Test 
The Compression test is employed to get 
the maximum compressive load that can be 
accepted by the prototype. Data adjustment 
is required with the Indonesian National 
Standard (SNI) of the prototype shown in 
table 3. Testing of the compressive strength 
(σ) fit with the following equation: 
 
     (1) 
 
F is the crushed load (kg), and A is the 
compressive area (cm2). The SI unit of 
pressure Kg/cm2 or N/ mm2. 
CTM (compress test machine) was 
employed to get the value of prototype 
compressive strength (CS). CS is a 
parameter that indicates the amount of load 
per unit area that causes the test specimen 
(bricks prototype) to be destroyed by 
specific compressive forces (Ahmad et al., 
2017; Amin et al., 2017; Phonphuak et al. 
2016) 
 
RESULTS AND DISCUSSION 
Figure 5 shows the morphology of the 
prototypes brick. It is succeeded through the 
burning process, as evidenced by the 
absence of significant cracks for 0.002 













Figure 5. Three kinds of burnt-clay bricks product 
with a composition of 10 kilograms raw-clay 
(a) with only 0.01 kilograms of RHA addition/ 
control sample, (b) RHA and 0.002 kilograms 
vinyl-banner waste addition, (c) RHA and 
0.004 kilograms vinyl-banner waste addition. 
 
Each type has been made several units 
that enough to achieve minimum quantity 
for test purposes. Even though clay bricks 
solidify and have some red brick color as 
they usually do, they do not have the same 
visual or shape appearance precisely. 
The bricks were tested using compression 
test instrumentation. The results of 
compressive strength tests can be seen in 
table 4. Sample S.1 is rice husk ash brick 
with no vinyl-banner waste mixture at all. In 
contrast, the S.2 sample is brick, mixed with 
0.002 kilograms of vinyl-banner waste. 
Compressive tests were carried out three 
times for each sample. The 0.004 kilograms 
(Code S.3) mixture was not tested because 
of the failure texture factors. We found more 
pores and lacked uniformity in most S.3 
shapes (see figure 5 (c).  
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S.1.1  4130 32,72 
S.1.2  4280 33,46 
S.1.3  4140 29,41 
Average   31,86 
S.2.1  3985 29,63 
S.2.2  3970 21,92 














The Bricks with only 0.01 kilograms 
RHA showed compressive strength 
characteristics of 31.86 kg / cm2; it showed 
fulfilled SNI categories above the class of 
25 (table 3). The prototype mixture with 
0.01 kilograms RHA and 0.002 kilograms of 
vinyl-banner waste showed compressive 
strength to 25.51 kg / cm2, almost to 20% 
lost. Decreasing the compressive strength is 
caused by decreasing weight. The 
investigation shows that a mixture of vinyl-
banner waste increasing the pores of burnt-
brick. Vinyl-banner waste as additive 
materials in clay-dough is not melting 
perfectly when the burning process occurs. 
The more vinyl-banner waste was added, the 
more pores have formed. It follows with the 
Raut et al. result using paper mill waste as 
an additive material (Raut et al., 2012). 
Despite the S.2 sample's compressive 
strength decreasing, it is still included in the 
SNI class of a minimum of 25 (See table 3). 
We can say that the prototype is still could 
be used as a building material in general 
production. 
This study also supports previous work 
(Minhaj et al., 2018; Poinot et al., 2018; 
Taha et al., 2018). It was reported that 
lighter weight bricks could be produced 
using a mixture of the wastes, which help 
reduce the prototype's weight.  
Most of the research carried out, 
including the author's study, on the 
production of bricks with a mixture of waste 
materials, continues to increase the 
compressive strength of bricks (Monteiro & 
Vieira, 2014; Murmu & Patel, 2018). 
 
CONCLUSION 
It can be concluded that it is possible to 
incorporate vinyl-banner waste into burnt-
clay bricks fabrication. However, 
temporarily, their appearance is not broadly 
as well as regular conventional bricks. The 
texture lacks uniformity. 
By adding vinyl-banner waste into clay 
dough, at last, it helps decrease the weight 
and or the density AND C—the result 
support for producing lightweight composite 
building materials.  
The research carried out successfully 
modified the bricks produced in Yosomulyo 
district Lampung Province. The only 
mixture of RHA showed an average 
compressive strength of 31.86 kg / cm2. The 
addition of vinyl-banner waste of 0.002 
kilograms ratio indicates a decrease to 20% 
score in compressive strength, and the 
weight of each prototype bricks made 
almost 2% compared with control bricks. 
Further study should concern report the 
burning temperature factor to obtain the 
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